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PCI Card Placement Rules for the IBM 
(server iSeries Server 


The implementation of Peripheral Component Interconnect (PCI) architecture provides 
flexibility in the placement of input/output processors (IOPs) and input/output adapters (IOAs) 
in iSeries 270, 800, 810, 820, 825, 840, 840, 870, 890, SB2, and SB3 servers. This can result 
in a more efficient use of card slots, which in turn can lower the cost of implementation. For 
example, a specific PCI IOP can support two high-performance IOAs, or four slower IOAs, but 
may not have the capacity to support one high-performance IOA and two slower IOAs. 


PCI architecture changes the configuration rules associated with card placement in the 
iSeries servers. The industry standard PCI technology was introduced to the AS/400® 
product line in August of 1997. Earlier models required IOPs to be in specific slots in the 
system and expansion towers. 


Increased configuration flexibility reinforces a requirement to understand the detailed 
configuration rules. 


Important: If the configuration rules and restrictions are not fully understood and followed, 
it is possible to create a hardware configuration that does not work, marginally works, or 
quits working when a system is upgraded to future software releases. 


This IBM® Redpaper describes the configuration and card placement rules that you must 
understand and follow to develop valid configurations. Use it as a guide when configuring 
IOAs and IOPs so that the system is sized to meet customer expectations. 


This Redpaper is routinely republished to reflect configuration or card placement rule 
changes announced since the latest publication of the /BM @server iSeries and AS/400e 
System Builder, SG24-2155. 


This Redpaper does not cover the #5033, #5034, #5035, and #5077 Migration Towers that 
can attach to Model 820, 830, 840, SB2, or SB3 servers. For rules related to towers and the 
description of the affected features to be migrated, see Chapter 5, “iSeries tower schematics,” 
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and Chapter 6, “iSeries 800, 810, 820, 825, 830, 840, 870, and 890 model features,” of the 
IBM @server iSeries and AS/400e System Builder, SG24-2155, available at: 


http://www. redbooks. ibm. com/redbooks/pdfs/sg242155. pdf 


Or the iSeries Information Center on the Web at: 
http://publib.boulder.ibm.com/pubs/html/as400/infocenter.htm 

In addition, for performance-related information about iSeries configurations, review the 
iSeries Performance Capabilities Reference, SC41-0607, on the Web at: 


http://www. ibm.com/servers/eserver/iseries/developer/performance/pdf/perf_ref_v5r2.pdf 


PCI and card enclosure concepts 
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Knowledge of such concepts as Multi-Adapter Bridge, Multi-Adapter Bridge Boundaries, 
and Multi-Adapter Bridge Bus Number is required to understand the card rules defined in this 
Redpaper. 


A Multi-Adapter Bridge defines a logical grouping of card slots in the card enclosure. Each 
Multi-Adapter Bridge contains eight Multi-Adapter Bridge Buses numbered 1 through 8. 


The sequence of bus numbers does not always correspond with the sequence of card slots in 
the card enclosure. For example, as illustrated in the Model 270 diagram on page 6, the 
embedded IOP is Multi-Adapter Bridge Bus 1, slot CO7 is Multi-Adapter Bridge Bus 2, slot 
C01 is Multi-Adapter Bridge Bus 3, and slot C06 is Multi-Adapter Bridge Bus 4. 


An IOP addresses the IOAs in sequence by the Multi-Adapter Bridge Bus Number, rather 
than the slot number. Using the previous example, the Model 270 embedded IOP controls the 
IOAs installed in slots CO7 and C01 and can control an IOA installed in slot CO6 and C05. Be 
aware that PCI card installation instructions refer to the slot number, rather than the 
Multi-Adapter Bridge Bus Number. 


Note: For the purpose of this Redpaper, the term Multi-Adapter Bridge Bus Number is 
used to facilitate the explanation of PCI card plugging rules. 


All card enclosures, except for Models 270, 800, and 810, contain more than one 
Multi-Adapter Bridge. The divide between these Multi-Adapter Bridges is called a 
Multi-Adapter Bridge Boundary. An \OP can control a maximum of four IOAs installed in 
higher number Multi-Adapter Bridge Buses, up to another IOP or a Multi-Adapter Bridge 
Boundary. 


An IOP must be installed in Multi-Adapter Bridge Bus 1 of a Multi-Adapter Bridge. Models 
270, 800, 810, and 820, and the #5075 PCI Expansion Tower have an IOP embedded on the 
backplane of the card enclosure that occupies Multi-Adapter Bridge Bus 1 of the first, or only, 
Multi-Adapter Bridge. 


In the Card Enclosure diagrams on page 6, any card slots that have a single Multi-Adapter 
Bridge Bus Number are 32-bit slots. Card slots that have dual Multi-Adapter Bridge Bus 
Numbers are 64-bit slots. Models 270, 800, and 810 support 32-bit slots only. 


Note: PCI cards and card enclosure slots are either “short” or “long”. See “Hard rules: 
iSeries IOA capabilities” on page 10, for information about which cards are “long” cards 
and cannot be installed in the “short” position. 
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Some Integrated xSeries® or Netfinity® Servers occupy one-and-a-half slots, two slots, or 
two-and-a-half slots, depending on the system and Integrated Server. 


One slot in each system card enclosure, as shown on page 6, is labeled as SCSI. The first, or 
only, disk unit controller is installed in this slot and supports the load source disk unit, base 
internal tape (if installed), and base CD-ROM/DVD-RAM. The SCSI card slot is controlled by 
the embedded or base IOP in a system card enclosure. 


Models 270, 800, and 810 can, in certain cases, support a second disk unit controller when 
the #7104 System Unit Expansion/#7116 System Unit Expansion is installed. The load 
source disk controller is in slot C01. In the #5075 PCI Expansion Tower, the disk unit 
controller must be in slot C01. In the #5074/#5079 PCI Expansion Tower and the 
#5094/#0694/#5294 1.8 M I/O Tower, the first disk unit controller must be in slot C02, C03, or 
C04. Two disk unit controllers are allowed in the #0595/#5095 PCI-X Expansion Tower and 
can be in any IOA slot. 


| PCI cards with SPD and HSL bus 


| Table 1 contains a list of PCI features that can be used for the iSeries server. Some features 
can only be placed in the PCI slots of a Migration Tower |, or in a #5065/#5066 PCI Expansion 
Tower that connects to Models 820, 830, and 840 via a Migration Tower | or II. 


The Replace or convert column indicates whether the pre-V5R1 PCI features can be 
converted to supported PCI features on an HSL tower, or whether they must be replaced with 
new features that provide the same or comparable functions. 


Table 1 PCI features for iSeries servers 


Pre-V5R1 | 800, 810, 820, 825, 830, 840, 870, | Replace | Feature description 
feature 890, SB2, and SB3 HSL feature or 
convert 


a 
[rar [vereanaree———*(R__| WaNWneiaAteer 
#2750 fea750 ISDN U Adapter (withdrawn) 
#2751 feast ISDN S/T Adapter (withdrawn) 
#2761 fea7et 8-Line Integrated Modem (withdrawn) 
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Pre-V5R1 | 800, 810, 820, 825, 830, 840, 870, | Replace | Feature description 


feature 890, SB2, and SB3 HSL feature or 
Disk Unit Controller 


convert 


#4815 
155 Mbps MMF ATM (withdrawn) 


#4816 


#2824 #2843#2844 
#4838 


32 MB IOP 
10/100 Mbps Ethernet Adapter 


Integrated PC Server 
Integrated PC Server 
Integrated Netfinity Server 


#4802 #4801 Cryptographic Coprocessor 


#2818 155 Mbps SMF OC3 ATM (withdrawn) 


Note: i5/OS V5R3 is the last supported release for Migration Towers and SPD hardware. 


| Configuration rules for Model 270, 800, 810, 820, 825, 830, 840, 
870, and 890 servers 


4 


This section provides the basis to understand placement and configuration rules as they 
apply to iSeries configurations. 


“Hard” and “soft” rules define the combinations of IOPs and IOAs supported in an iSeries 
server: 


> Hard rules: Rules and restrictions that are checked and enforced by the iSeries marketing 
configurator. The hard rules are documented in “Hard rules: iSeries IOA capabilities” on 
page 10, as well as with the individual feature descriptions in the [BM @server iSeries 
and AS/400e System Builder, SG24-2155. 


We recommend that, when you upgrade a system, send a Work with Order Information 
(WRKORDINF) request. This command sends information that is unique to the system 
configuration, to the IBM administrative system to validate orders. 


To initiate this process, enter a WRKORDINF request. Then to validate the upgrade, 
register on the Web at: 


http://www.as400service.ibm.com 
You can access the Physical Device Placement Assistant on the Web at: 


http://www-1.ibm.com/servers/eserver/iseries/news/pdpa.htm 
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> Soft rules: Rules and restrictions on combinations of IOAs that are allowed under a single 
IOP based on how the IOAs are used. Soft rules apply to how communication lines are 
used. They are entirely usage dependent, so the iSeries™ Marketing Configurator cannot 
enforce them. Soft rules are documented in Table 6 on page 18. 


Soft rules must be followed when using the #4745 PCI 2-line WAN IOA, #9771 Base PCI 
Two-Line WAN with integrated modem, #2742 Two-Line WAN IOA, or #2793/#2794 
#9793/#9794 PCI Dual WAN/Modem IOA in any of the following situations: 


— High-speed lines: Running synchronous PPP, SDLC, Frame Relay, or X.25 when the 
line speed is greater than 64 Kbps 


— X.25: When more than 64 virtual circuits are required per IOA 
— Frame Relay: To use frame relay 

— SDLC: If more than 64 controllers are to be attached per line 
— IPX: If IPX protocol is to be used 

In addition, the soft rules may apply in the following situations: 


— LAN: For best performance using the #2743, #2744, #2760, #2849, #4838, #5700, or 
#5701 high-speed LAN IOAs 


— IPX: When running IPX on LAN (V5Ri1 and earlier) 


— ATM: For best performance or to run multiple emulated LANs on a #2817, #4815, 
#4816, or #4818 ATM IOA, or to run more than 1024 NWI switched virtual circuits on 
the #2817 PCI 155 Mbps MMF ATM IOA 


— Tape attached to #2765 PCI Fibre Channel Tape Controller: For best performance 


> Integrated xSeries or Integrated Netfinity Servers: Have a unique set of rules that are 
separate and distinct from the rules for other IOPs and IOAs. These rules are 
automatically enforced by the iSeries Marketing Configurator. They are described in “IOP 
rules: iSeries Integrated Server” on page 20. 


> Linux Direct Attach: There are distinct card placement rules for Linux partitions. See 
“Guest partitions running Linux with direct attach I/O” on page 22. 


Card enclosure layout for iSeries servers and towers 


This section describes the layout of the card enclosures for the iSeries 270, 800, 810, 820, 
825, 830, 840, 870, 890 servers, and supported PCI expansion towers. 


The discussions in this section refer to the figures on pages 6 and 7. These diagrams 
illustrate PCI slot locations and the numbering on the backplanes of the iSeries servers and 
the PCI expansion towers for cards controlled by OS/400® and Linux. 


Mixing cards controlled by OS/400 with those controlled by a “guest” operating system is 
allowed within the same Multi-Adapter Bridge Boundary. Mixing is not allowed in the first 
Multi-Adapter Bridge Boundary in Models 820, 825, 830, 840, 870, 890, SB2, and SB3. 
Models SB2 and SB3 do not support partitioning. Limited mixing is allowed in Models 800 and 
810. 


Note: For card layout information about the #5033, #5034, #5035, and #5077 Migration 
Towers, see Chapter 5, “iSeries tower schematics,” of the [BM @server iSeries and 
AS/400e System Builder, SG24-2155. 
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Card enclosure diagrams: Models 270, 820, 830, 840, SB2, and SB3 


Figure 1 shows PCI slot locations and numbering on the backplanes of the Models 270, 820, 
830, 840, SB2, and SB3. It also shows the #5074, #5075, #5078, #5079, and #8079 PCI 
Expansion Towers. 


Model 270 Model 820 
Multi-Adapter Bridge Slot Sarg a Bridge 
Slot Bus No. us No. #5075 
lOoP C12.@, 1 JORNOA ON Multi-Adapter Bridge 
FES.\ “nor C11 @ 2 IOP/OA Slot Bus No. 
lOP/IOA short C10 3,4 IOP/IOA/IXS act 7,8 IOA short 
lOP/IOA cog 5 IOP/IOA Adapter | |CO7 ! 5,6 IOP/IOA 
IOP/IOAMXS cos! 6 IOP/IOA Bridge C06 @ 3,4 IOP/IOA 
C07 #2 | 1c05@ 1,2 IOP/IXS 
IOP/IOA EMBED 1 |OP C04 ! 7,8 IOA 
IOA C06 # \2.ECS Mult | [C03 5,6 IOP/IOA 
Scsl C05 # 3 SCSI ae. C02 3,4 IOP/IOA/XS 
C04 # 4 IOP/IOA/IXS #1 C01 2 IOA/SCSI 
@ Modified slot rules for Linux C03 # 5,6 IOP/IOA EMBED 1 IOP 
# OS/400 only I/O card slot C02 #! 7 IOP/IOA 
! Short slot when IXS installed Co1# 810A 
* #5078 does not have a base IOP 
A eis = Slot reserved for ECS 
** All slots are 3 Volt slots unless otherwise indicated 
= Slots occupied by IXS if installed 
Multi-Adapter Bridge Bus No. -- n = 32-bit slot = Short cards due to 
Multi-Adapter Bridge Bus No. -- n,n = 64-bit slot mechanical interference 
eeeccccccece = Multi-Adapter Bridge Boundary 
Model 830/840 
SB2/SB3 #50 74/#5079/#8079 
#8079 bottom top #5078 
Multi-Adapter Brid Multi-Adapter Brid 
Slot RigNoe er briage Slot puuNon er briage 


BUS 


BUS 


7,8 |IOA 
5,6 IOP/IOA 
4 |OA 5V 
3 IOA 5V 
C11@ 1,2 IOP/IXS/IOA 


7,8 |OA 


Cog 5,6 IOP/IOA 


C07 ! 
C06 
C05@ 1,2 IOP/IXS/OA 


4 |OA 5V 
3 IOA 5V 


C04 # 7,8 IOA 
C03 # 5,6 SCSI 
C02 #34 °ECS 
C01 # 1,2 IOP (Base) 


C15 
C14 


7,8 |IOA 

5,6 IOP/IOA 
C13! 4 IOA SV 
C12 3 IOA SV 
C11@ 1,2 IOP/IXS/IOA 


C10 
Cog 


BUS 


5,6 IOP/IOA 


C07! 410A 5V 
C06 3 IOA 5V 
C05@ 1,2 IOP/IXS/IOA 


C04 
C03 


7,8 IOA 
5,6 |OP/IOA 
C02@ 3,4 IOA 

C01@ 1,2 IOP (Base) * 


BUS 


Multi-Adapter 
Bridge 
#3 


Multi-Adapter 
Bridge 
#2 


Multi-Adapter 
Bridge 
#1 


Figure 1 PCI slot locations and numbering of Models 270, 820, 830, 840, SB2, and SB3 
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Card enclosure diagrams: Models 800, 810, 825, 870, and 890 


Figure 2 shows PCI slot locations and numbering on the backplanes of the Models 800, 810, 
825, 870, and 890. It also shows the #5088/#0588, #5095/#0595, and #9094 PCI-X 
Expansion Towers. 


Slot 
Type 


Models 870/890 


#9094 Base PCI-X 
1/O Tower 


Slot type 

Protocol/data 
Width/speed/signal I/O 
Voltage 


a=PCl 32 33 5V 
b=PCI 32 66 3.3V 
c=PCl 64 66 3.3V 
d=PCIX 32 66 3.3V 
e = PCIX 64 133 3.3V 


Model 800/810 


Slot Brid 


Model 825 
Slot Multi-Adapter 
Type> ot Bridge Bus No. 


Multi-Adapter 
ige Bus No. 


e C12@ 1,2 IOP/IOA 


#5095/#0595 
PCI-X Expansion 
Tower 
Sse Slot  Multi-Adapter 


CO7# 
CO6G# 
C05 5 IOP/IOA 
C04# 


CO3# 
C02 8 IOA 


CO1# 3 SCSI (IOA) 


EMBED 1 IOP 
DECSUOA)S 


ge 


4 IOP/IOA, 


7 IOP/IOA 


Slot Multi-Adapter 
Type Slot Bridge Bus No. 


e C15 7,8 
e C14 56 
d C13. 4 
d ci2. 3 
€ C11@ 1,2 


e C05@ 1,2 


e C04# 7,8 


e CO3# 5,6 
e C02# 324 
e CO1# 1,2 


6 IOP/IOA/IXS 


IOP/IOA 


e C11@ 3,4 IOA/IOP 
e C10 


7,8 10A 


e CO7# 1,210P 
e CO6# 9,6.ECS (IOA) 
e CO5# 7,8 SCSI (IOA) 


C03 3,4 IOP/IOA 
co2 5,6 IOP/IOA 
co1 7,8 |OA 


00 ~002 


a. #8094 

IOA 

IOP/IOA Multi-Adapter Bridge 
IOP/IOA #3 

IOP/IOA 

IOP/IXSIIOA 


Multi-Adapter Bridge 
IOP/OA #2 

IOP/OA 

IOP/IXSHOA 


IOA 


SCSI (IOA) Multi-Adapter Bridge 
ECS.(IOA) #1 


IOP (Base) 


Multi-Adapter 
Bridge #3 


EMBED# 3 Ethernet IOA 


Multi-Adapter 
Bridge #2 


C04 1,2 IOP/IOA/IXS 


co1@ 


Multi-Adapter 
Bridge #1 


7,8 1OA 
3,4 lIOA/IOP 
1,2 IOP/IOA 


7,8 10A 
5,6 IOP/IOA 

C02@ 3,4 |OA/IOP 

1,2 IOP/IOA/IXS 


Bridge Bus No. 


Multi-Adapter 
Bridge #1 


Multi-Adapter 
Bridge #2 


= Slot reserved for ECS 
= Slots occupied by IXS if installed 


(No third slot overhang for 2792/2892) 


J J ¢¢/f¢ = Short cards only because of 
mechanical interference 


= Multi-Adapter Bridge Boundary 


Slot Multi-Adapter 
Type Slot Bridge Bus No. 

e C15 7,8 IOA #5094, #5088, 
€ C14 5,6 IOP/IOA #0588, #5294 
d C13 4 IOP/IOA PCI -X Expansion 
d C12 3 IOP/IOA Towers 

€ C11@ 1,2 IOP/IXS/IIOA 

e cog 7,8 IOA 

e C08 5,6 IOP/IOA 

d C07 4 IOP/IOA 

d C06 3 IOP/IOA 

e€ C05@ 1,2 IOP/IXS/OA 

e C04 7,8 IOA 

e C03 5,6 IOP/IOA 

e C02@ 3,4 IOA/IIOP 

e C01@ 1,2 IOP(Base*)/ 

IOAIXS 

Multi-Adapter Bridge Bus No. -- n = 32-bit slot 
Multi-Adapter Bridge Bus No. -- n,n = 64-bit slot 


#: OS/400 only I/O card slot. All other slots usable by 


OS/400 and "Linux direct attach I/O". 
@: Modified slot rules for Linux 


Figure 2. PCI slot locations and numbering of Models 800, 810, 825, 870, and 890 


Note: An Integrated xSeries Server will function if placed in slots CO1 and C02 of the 
#5094/#5294/#8094. However, initial placement in slots CO1 and CO2 is not supported 
from the plant nor by the iSeries Marketing Configurator. 


Because of mechanical limitations, the only Integrated xSeries Server that slots C01 and 
C02 of the #5088/#0588 can accommodate is the #2792/#2892 Integrated xSeries Server. 
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Configuration validation procedure for iSeries lOPs 


Each IOP and IOA available for the iSeries server have a set capacity. The utilization of the 
IOP is affected by the line speed, number of lines, protocol, and various other factors of the 
IOAs it controls. 


Note: To define a configuration for an IOP to service multiple IOAs, take into account the 
demand placed on the IOP by the IOA so that you can generate a valid configuration. 


The iSeries Marketing Configurator generates valid configurations that follow all the hard 
rules. When the soft rules must be used due to line speed or protocol, the procedure defined 
in this section allows for validation of the proposed customer configurations that are created 
using the marketing configurator. This allows the configuration to be adjusted to make 
allowances for the soft rules prior to placing an order. 


This section describes a simple method to determine whether the IOAs selected, and their 
usage, overburden a specific IOP. 


Generating a valid configuration 


To determine whether a specific IOP is capable of supporting the IOAs considered for 
attachment, follow this procedure to complete Table 3 on page 9: 


1. Identify the IOP being considered. 


2. Determine the capacity values for the selected IOP using the “IOP capacity table” on 
page 9. Enter the values on line 6 of the Configuration Validation Form. See Table 2. 


3. Identify the IOAs to be controlled by the selected IOP. 


4. Determine the capacity requirements of the selected IOAs using the storage (memory) 
and performance values from Table 4 on page 10. Enter the values onto lines 1 through 4 
of the “Configuration validation form” on page 9 (Table 2). Enter one IOA per line. 
Remember that one IOP supports a maximum of four IOAs. 


5. Review Table 6 on page 18 which shows the soft rules for IOA requirements. If any of the 
restrictions that are described apply to the selected IOAs, use the values from the table to 
replace the values in the Configuration Validation Form, unless the value in a particular 
column is less than the default value for the IOA. When determining the values to use, be 
sure to account for both lines if you select the #2742 Two-Line WAN IOA, #2793/#2794 
Two-Line WAN Modem IOA , #4745 PCI 2-line WAN IOA, #9771 Base PCI Two-Line WAN 
with integrated modem, or #9793/#9794 Base PCI Two-Line WAN with integrated modem. 


6. Add the IOA values in each column. Place the total on line 5. 
7. Compare the totals on line 5 with the IOP Capability on line 6. 


If any number on line 5 is greater than the corresponding value on line 6, the selected 
IOAs exceed the capacity of the selected IOP. Add one or more IOPs to the configuration 
to support the selected IOAs. 


If all the numbers on line 5 are less than, or equal to, the corresponding values in line 6, 
the configuration is valid as long as all card rules are followed from “Hard rules: iSeries 
IOA capabilities” on page 10 while soft rules for OAs are found in Table 6 on page 18 
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Configuration validation form 
Use Table 2 as a worksheet when following the procedure from the previous section. 


Table 2. Configuration validation form 


a 


few OCS 
Ec 
a 
[s_erceaiy 


IOP capacity table 


Table 3 identifies the memory and performance capacity characteristics of select iSeries 
IOPs. 


Table 3 IOP capacity 


IOP feature number | Server or tower Memory | Performance 
capacity | capacity 


#2843/#9943/#2844/ | Model 270, 800, 810, 820, 825, 830, 840, 870, | 211 
#9844 PCI IOP 890, #5074/#0574, #5075 (when attached to 
Model 820), #5094/#0694, #5095/#0595, 
#5088/#0588, #5078/#0578, #5294, #8079, 
#8093, #8094, #9074, #9079, #9094 


#2842 PCI IOP Model 270 and #5075 (when attached to Model | 100 100 
270) 


Embedded IOP Model 270 CCINs 284D, 284E, 286C, and 286F 
Embedded IOP Model 800 CCIN 286C 

Embedded IOP Model 810 CCINs 284E, 286D, 286E 
Embedded IOP Model 820 CCIN 284C 

Embedded IOP #5075 PCI Expansion Tower CCIN 284B 


Rules to maximize the efficiency of |OPs 


The rules for maximizing the efficiency of IOPs are: 

> Limit the number of features per unit. Such limitations include maximums of: 
— Two IOP features in the Model 270 system unit 
— Five IOP features in the Model 820 system unit 
— Three IOP features in the #5075 PCI Expansion Tower 


— Four #2843 PCI IOP features (and one #9943 Base PCI IOP or #9844 Base PCI IOP) 
in the Model 830, 840, or 890 system unit 


— Five #2843 PCI IOP features (and one #9943 Base PCI IOP) in the #5074 PCI 
Expansion Tower 


— Total of two #2844 or #2843 PCI IOP features in the Model SB2 or SB3 system unit 
— Six #2843 PCI IOP features in the #0578/#5078 PCI Expansion Unit 
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— Two #2844 PCI IOP features in the Model 270, 800, or 810 system unit 


— Three #2844 PCI IOP features (and one #9844 Base PCI IOP) in the Model 825 
system unit 


— Two #2844 PCI IOP features (and one #9844 Base PCI IOP) in the #5095 PCI-X 
Expansion Tower 


— Four #2844 PCI IOP features (and one #9844 Base PCI IOP) in the Model 890 system 
unit (#9094 Base PCI I/O Enclosure) 


— Five #2844 PCI IOP features (and one #9844 Base PCI IOP) in the #5094 PCI-X 
Expansion Tower 


— Six #2844 PCI IOP features in the #0588/#5088 PCI-X Expansion Unit 


Note: The specific feature code depends on whether the tower is attached to a Model 
270 or a Model 820. 


> A maximum of four IOAs are allowed on any IOP. 


> IOPs cannot be placed in consecutive slots. The #2843/#2844 can be placed in a slot 
following the #2792/#2892 or #4710/#4810. 


> The #2844/#9844 Base PCI IOP must not be placed in a 5-volt slot. 


Hard rules: iSeries 1OA capabilities 


Table 4 identifies the hard rules that are associated with the capability of each PCI IOA. 


Table 4. Hard rules for IOA capabilities 


fox Tear [sie [remene 
ferewourewmon SS 
fears vetpercietensiion’ twist 
[rare PeowbpeTeKenAngiOA™™ [Raf 
[ear cIRADORKUNGana SST fe fae [a 
[ares FoF Guna pe Gowaie™ [Ee 
[ree Pere hane!DexConwole® +E ‘(wes [Nowe 
[area Pciagsicnesa Conair” fA 

feanarexaabomuncmis™T fe fa fa 

#2787 | #2787 PCI-X Fibre Channel Disk Controller? | X Fibre Channel Disk Controller 9 } #2787 PCI-X Fibre Channel Disk Controller? ||| Note9 | Noteo | |Note9 9 


#2793/H2794/#9793/#9794 PCI Dual WAN wiModem a a a 
lOA 2 


#2805/#2806 PCI Quad Modem 2 Ca ee Eee 
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Ce doe 
[as oroonbpeeheretacene® Aff 
a 


#4745 PCI 2-line WAN IOA A 
#4746 PCI Twinaxial IOA 1 16 
#4748 /#9748 Base PCI RAID Disk Unit Controller >» 8: 


es Base PCI RAID Disk Unit Controller ® 


a Cree 


#4815/#4816/#4818 PCI 155 Mbps ATM IOA 3 4 8 


#5700 PCI 1 Gbps Ethernet IOA 2° 


#5701 PCI 1 Gbps Ethernet UTP IOA 23 
#5702 PCI-X Ultra Tape Controller es 


#5703 PCI-X RAID Disk Unit Controller > 8 11 —— 4 
#5704 PCI-X Fibre Channel Tape Controller 9 + _ 


#5705 | #5705 PCI-X Tape/DASD Controller?= | X | #5705 PCI-X Tape/DASD Controller?= | Controller 22 


pes Base PCI Disk Unit Controller (CCIN 2767) a 
#9771 Base PCI Two-Line WAN with integrated 

modem !5 

CCIN 288E Embedded 100/10 Mbps Ethernet IOA N/A 25 36 

(Model 825 only) 


Note: The following numbers refer to the superscript numbers in Table 4. 


1. Follow these plugging rules for the #2743 1 Gbps PCI Ethernet IOA and #2760 PCI 1 
Gbps Ethernet UTP Adapter. (See Note 23 for #5700 and #5701.): 
— Should not be placed in a 5-volt PCI slot. 


— Must be placed in a 64-bit slot in the Model 830, 840, SB2, or SB3 system units, or in 
the #5074, #5075, #5079, and #8079 PCI Expansion Towers. 


— Must be placed in a 64-bit slot in the Model 825, or in the #0578, #0588, #0595, 
#5074/#0574, #5075, #5078, #5079, #5088, #5094/#0694, #5095, #5294, #8079, 
#8094, and #9094 towers. 
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— Place the IOA in a 32-bit slot in Models 270, 800, and 810. There are no 64-bit slots in 
a Model 270, 800, or 810. 


— Ina Model 820, the preferred placement is in a 64-bit slot. It can be placed in a 32-bit 
slot. 


— Limit the quantity of #2743 and #2760 adapters to one per Multi-Adapter Bridge 
Boundary. 


— Can be combined with a maximum of one other IOA on an IOP. 
— IPX protocol is not supported. 


The preceding rules do not apply when the #2743/#2760 is controlled by a #2790/#2890 
PCI Integrated Netfinity Server or by a #2791/#2891 , #2792/#2892, or #2799/#2899 PCI 
Integrated xSeries Server. See “IOP rules: iSeries Integrated Server’ on page 20. 


2. Cards must be plugged into slots based on their length and power voltage level as 
indicated in the Card type column. Note that 5-volt slots are limited to 33 Mhz, and any 
card plugged into a 5-volt slot is limited in performance to 33 Mhz. A 64-bit card placed in 
a 32-bit slot, or a card with higher Mhz placed in a slot with lower Mhz, can have 
performance limitations. 


— A- PCI, 32-bit, 33 Mhz, Universal voltage, short (universal means it works in either 
3-volt or 5-volt slots) 

— B- PCI, 32-bit, 33 Mhz, Universal voltage, long 

— C- PCI, 32-bit, 66 Mhz, 3V, short 

— D- PCI, 32-bit, 66 Mhz, 3V, long 

— E- PCI, 64-bit, 66 Mhz, Universal voltage, short 

— F- PCI-X, 64-bit, 133 Mhz, 3V, short 

— G- PCI-X, 64-bit, 133 Mhz, 3V, long 

— H- PCI, 64-bit, 66 Mhz, 3V, short 

— |- PCI-X, 64-bit, 133 MHz, Universal voltage, short 


3. A maximum of two of the following IOAs is allowed per IOP: 


— #2744 PCI 100 Mbps Token Ring IOA 

— #2817 PCI 155 Mbps MMF ATM IOA 

— #2849 10/100 Mbps Ethernet Adapter 

— #4805 Cryptographic Accelerator 

— #481x ATM IOA (V5R2 is the final release to support ATM iSeries adapters) 
— #4838 PCI 100/10 Mbps Ethernet IOA 


Not more than one #2744, #2849, or #4838 is allowed per IOP when the IOP also drives 
any #2817 or #481x ATM IOA. 


4. A maximum of one #2817 or #481x IOA is allowed per IOP. 
5. A maximum of three of the following IOAs is allowed per IOP: 


— #2757 PCI-X Ultra RAID Disk Controller 

— #2763 PCI RAID Disk Unit Controller 

— #2782/#5703 PCI-X RAID Disk Unit Controller 

— #4748/#9748 Base PCI RAID Disk Unit Controller 
— #4778/#9778 Base PCI RAID Disk Unit Controller 


6. The #4801 PCI Cryptographic Coprocessor and #4805 Cryptographic Accelerator cannot 
be controlled by the load source IOP in the Models 270, 800, 810, and 820 system units or 
by the load source IOP of Models 825, 830, SB2, 840, 870, 890, and SB3. 


A maximum of two #4805s is allowed per IOP (but restricted to a maximum of one per IOP 
if this IOP is also driving a #2743, #2760, #5700, or #5701 Gbps Ethernet LAN card). 
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7. Amaximum of one of the following IOAs is allowed per IOP: 


#4750 PCI ISDN BRI U IOA 
#4751 PCI ISDN BRI S/T IOA 
#4761 PCI Integrated Analog Modem 


8. Not more than one #2757, #2763, #2782, #4748, #4778, #5703, #9748, or #9778 disk 
controller is allowed per IOP when this IOP also drives any #2817, #4815, #4816, or 
#4818 ATM IOA. 


9. Follow these plugging rules for the #2765, #2766, #2787, and #5704 controllers: 


Limit the number of controllers per iSeries system unit or tower. Such limitations 
include maximums of: 


Two (any combination) per Multi-Adapter Bridge Boundary 

Two (any combination) in the Model 270, 800, or 810 system unit 

Four (any combination) in the Model 820 or 825 system unit 

Three (any combination) in the #0595/#5095 PCI-X Expansion Tower 

Four (any combination) per #5075 PCI Expansion Tower 

Five in the Model 830, 840, 870, or 890 Base PCI I/O enclosure 

Six (any combination) in the #5074, #0578/#5078, and #0588/#5088 Expansion 
Units 

¢ Six (any combination) in the top and bottom enclosures of the #5079 and #5294, 
and in the top enclosure of an #8079, #8093, or #8094 


The #2787 and the #2766 PCI Fibre Channel Disk Controllers are not allowed in 
Models SB2 and SB3. 


Place this 64-bit card in a 64-bit slot whenever possible. It can be plugged into a 32-bit 
slot. However, a 64-bit card placed in a 32-bit slot can have performance limitations. 


A maximum of 16 Fibre Channel-attached tape devices (media changer or tape drive) 
is supported on the #5704 and #2765 PCI Fibre Channel Tape Controller. 


The #5704 and #2765 PCI Fibre Channel Tape Controllers support the alternate 
installation function. They do not support alternate IPL. 


A maximum of one target with up to 32 Logical Units (LUNs or ESS volumes) of disk 
units is supported per #2787 and #2766 PCI Fibre Channel Disk Controller. One LUN 
is the equivalent of an internal disk unit arm. 


The #2787 and #2766 PCI Fibre Channel Disk Controllers require a dedicated IOP. No 
other IOAs are allowed on an IOP. 


10.If an external tape device is to be used as an alternate IPL device, and the #2749 PCI 
Ultra Magnetic Media Controller or #2768 PCI Magnetic Media Controller is not controlled 
by the embedded or base IOP on the system, use Dedicated Service Tools (DST) to select 
the device as an alternate installation device. 


11.The maximum internal disk unit controllers per system or tower are: 


Model 270: One disk unit controller is allowed in the system card enclosure, except 
when a #7104 System Unit Expansion is installed. When the #7104 is installed, two 
disk unit controllers are allowed in the system unit card enclosure. The first or only disk 
unit controller must be in slot CO1 and controls the load source disk unit. 


Supported controllers are the #2757, #2763, #2782, #4748, #4778 #5703, and #9767. 


The number of disk units ordered and RAID protection requirements determine which 
controller is the default. 


Models 800 and 810: The system unit supports up to two disk unit controllers (for its 
own disk slots and those in the #7116 System Unit Expansion). A second system unit 
disk unit controller cannot be ordered unless the #7116 sidecar is present or ordered. 
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Any combination of two disk unit controllers is allowed in the system unit (except only 
one #5705 is allowed). A #5705 PCI-X Tape/DASD Controller, as the load source 
controller, can control up to six disk units (RAID not supported). A #2757, #2763, 
#2782, or #5703 as the load source controller, can control either 6 or 12 disk units 
(meaning a second system unit disk unit controller can control either 6 or 12 disk units). 
With two #2757, #2763, #2782, #4748, #4778, or #5703 controllers, either controller 
can control 6 or 12 disk units. The first disk unit controller must be in slot C01 and 
controls the load source disk unit. The #2757 can control up to 18 disk units. 


The supported controllers are the #2757, #2763, #2782, #4748, #4778, #5703, and 
#5705. 


Model 820: Two disk unit controllers are allowed in the system unit card enclosure. The 
first disk unit controller must be in slot C05 and controls the load source disk unit. 


Supported controllers are the #2757, #2763, #2782, #4748, #4778, #5703, and #9767 
(only one #9767 per system). 


The second disk unit controller is only allowed in slots C04 to C01 or C11 to CO9 when 
the system has SCSI cable retention “ties” that are repluggable. The ties are blue in 
color. 


Note: V4R5 Model 820 servers do not have the SCSI cable retention mechanisms. 


Model 825: Three disk unit controllers are allowed in the system unit card enclosure. 
The first disk unit controller must be in slot CO5 and controls the load source disk unit. 
The supported controllers are the #2757, #2763, #2782, #4748, #4778, and #5703. 


There are three (five-pack) disk unit cages and two removable media bays in the Model 
825 system unit. Each DASD cage requires a separate SCSI connection on the 
controller. The two removable media bays (taken together) require a separate SCSI 
connection, for a total of four SCSI connections required to drive all cages and the 
removable media bays. 


¢ The #2757 PCI-X Ultra RAID Disk Controller can accommodate four SCSI 
connections. 


¢ The #4748/#4778 PCI RAID Disk Unit Controller can accommodate three SCSI 
connections. 


¢ The #2763/#2782/#5703 PCI RAID Disk Unit Controller can accommodate two 
SCSI connections. 


Models 830 and 840: The #9748 or #9778 Base PCI RAID Disk Unit Controller is 
automatically included in the base PCI card enclosure slot C03. Two additional #2757, 
#4748, or #4778 controllers are allowed in the base PCI card enclosure. 


Models 870 and 890: Five #2757, #2763, #4748, #4778, or #5703 controllers are 
allowed in the base PCI card enclosure. The first #2757, #4748, #5703, or #4778 PCI 
RAID Disk Unit Controller must be in slot CO3. 


Models SB2 and SB3: One #9748/#9778 Base PCI RAID Disk Unit Controller is 
required in the system unit slot CO3. No other disk unit controllers are allowed in the 
base PCI card enclosure. 


#5075 PCI Expansion Tower: One #2757, #2763, #2782, #4748, #4778, #5703, or 
#9767 controller is allowed. It must be installed in card enclosure slot C01. 


#0574/#5074 PCI Expansion Tower: Three #2757, #4748, or #4778 controllers are 
allowed in the card enclosure. The first #4748/#4778 must be installed in card 
enclosure slot C02, C03, or C04. 
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— #0694/#5094 PCI-X Expansion Tower: Six #2757, #4748, #4778, or #5703 disk unit 
controllers are allowed. The first disk unit controller must be installed in the card 
enclosure slot C02 through Cog. 


— #5294 1.8 M I/O Tower: Twelve #2757, #4748, #4778, or #5703 disk unit controllers 
are allowed. The first disk unit controller, in both the upper and lower units, must be 
installed in the card enclosure slot C02 through CO9g. 

— #5095 PCI-X Expansion Tower: Two #2757, #2763, #2782, #4748, #4778, or #5703 
disk unit controllers are allowed. The disk unit controllers can be plugged into any IOA 
slot. 

12.A maximum of 18 disk units is supported by the #2757/#4748/#4778 PCI RAID Disk Unit 

Controller. 

Based on hardware configuration, only Models 270, 800, and 810 allow 18 installed disk 

units. All other models or towers restrict the number of attached disk units to 15 or less. A 

maximum of two removable media devices (internal tape or CD-ROM/DVD-RAM) are 

supported. 


13. Availability on Models 270 and 820 only. 


A maximum of six disk units and two removable media devices (internal tape or 
CD-ROM/DVD-RAM) is supported. RAID is not supported. A maximum of one #9767 Base 
PCI Disk Unit Controller is allowed per system. 


Rules relative to the #9767 Base PCI Disk Unit Controller specific to an iSeries server or 
tower are: 


— On the Model 270: 


e Is the default disk unit controller 
¢ Can drive up to six disk units when placed in the system unit 


— On the #2395, #2396, #2397, #2398, #2425, #2426, and #2427 Model 820 processors, 
it can drive up to six disk units when placed in the system unit. 


— On the #5075 PCI Expansion Tower, it can drive up to four disk units. 


— On the #0150, #0151, #0152, #2435, #2436, #2437, #2438, #2456, #2457, and #2458 
Model 820 processors supported at V5R1, it can drive up to four disk units when 
placed in the system unit. 


14.Supported on Models 270, 810, 820, 825, 870, and 890, and #5075 or #5095 only. A 
maximum of 12 disk units and two removable media devices (internal tape or 
CD-ROM/DVD-RA\M) is supported. 


15.A system console must be selected for each Model 270 and 800, 810, 820, 825, 830, 840, 
870, 890, SB2, and SB3 system unit. There are four options: 


— #5540 System Console on Twinaxial Workstation IOA 
#5544 System Console on Operations Console 
#5546 System Console on 100 Mbps Token Ring 
#5548 System Console on 100 Mbps Ethernet 


Note: LAN-attached consoles require a dedicated LAN IOA. 


When a #5540 System Console on Twinaxial Workstation IOA is specified, the console 
function is provided by a twinaxial device attached to port 0 address 0 of the first #4746 
PCI Twinaxial IOA encountered in the first or, if available, second Multi-Adapter Bridge in 
the card enclosure. 
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Note: The #9771/#9793/#9794 is a required feature and must be controlled by the 
embedded or base IOP. Only one #9771/#9793/#9794 is allowed per system. 


Table 5 defines the placement of the adapters to support the system console function in 
V5R2 and V5R1. 


Table 5 V5R1 and later systems (#2849, #9793, and #9794 require V5R2) 


270, 800, #9771, C07 #9771/#9793/ #9771, C07 
and 810 #9793/#9794 #9794 #9793/#9794 
#4746 C06-C02 
#9771, C06 #9771/#9793/ #9771, C06 
#9793/#9794 #9794 #9793/#9794 


C03-C01 or C04, C03, 
C11-C07 C11 


C06 #9771/#9793/ #9771, Cc 
#9794 #9793/#9794 


06 
#4746 C03-C01 Embedded N/A 
LAN 
(#5548 only 


) 
830/840 #9771, C02 #9771/#9793/ #9771, C02 
SB2/SB3 #9793/#9794 #9794 #9793/#9794 


C04, C06, 
C07 Cog, C10 


870/890 #9771, C02 #9771/#9793/ #9771, C02 
#9793/#9794 #9794 #9793/#9794 


C04, C06, C04, C06, 
C07 Cos, CO9 C07, C08, 
Cog 


16.Workstations attached to the #4746 PCI Twinaxial IOA are limited to a maximum of 40 
unique device addresses per IOA. The number of active workstation sessions is limited to 
120 per IOA. 


17.Protocols supported on the #4750 and #4751 remote access ISDN IOAs are: 


— PPP 

— Fax 

— IDLC 

The #4750 and #4751 are not supported after V5R1. 


18.Protocols supported on the #4761 PCI Integrated Analog Modem are: 


— SLIP/PPP (not supported after V5R1) 
— SDLC (limited to one station per port, and not supported after V5R1) 
— Fax (not supported after V5R2) 


19.The #2772/#2773 PCI Dual WAN/Modem IOA has two V.90 ports that support Async, 
Async-PPP protocol, and Fax. Fax is supported at speeds up to 14.4 Kbps. 
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20. The #2805/#2806 PCI Quad Modem and #2793/#2794 Two-Line WAN Modem IOA has 
one V.92 port that supports Async-PPP protocol and V.34 Fax. Fax is supported at speeds 
up to 33.6 Kbps. 


. The #2817 PCI 155 Mbps MMF ATM IOA is not allowed in the following slots with OS/400 
V5R1, but is allowed in the following slots with V5R2: 


— C02, C04, C06, or C07 of the Model 270 system unit 
— C01, C04, C06, C08, or C11 of the Model 820 system unit 
— C01 of the #5075 PCI Expansion Tower 


— C07 or C13 of the Model 820, 830, 840, SB2, and SB3 base system units, or #5074, 
#5078, #5079, #9074, #9079, #8079 top, and #8079 bottom 


— C01 of the #5075 PCI Expansion Tower 


22.This feature is a 64-bit card, but can plug into any 32-bit or 64-bit slot. Sometimes a 64-bit 
card can have performance limitations in a 32-bit slot. 


| 23.Follow these plugging rules for the #5700 PCI 1 Gbps Ethernet IOA and #5701 PCI Gbps 
Ethernet UTP IOA: 


— Place in PCI-X slot if available. A 64-bit slot is preferred. 

— Must be placed in a 32-bit slot in the Model 820, 830, 840, SB2, or SB3 system units, 
or in the #0578, #5074, #0574, #5075, #5078, #5079, #8079, #8093-002, #9074, 
#9079 PCI Expansion Towers. Can be placed in a 5-volt slot. 


The following rules do not apply when the #5700/#5701 is controlled by a #2790/#2890 
PCI Integrated Netfinity Server or by a #2791/#2891 , #2792/#2892, #4710/#4810, or 
#2799/#2899 PCI Integrated xSeries Server. The following rules do apply if controlled by a 
#2842, #2843, or #2844 IOP. 


— Limit the quantity of #5700 and #5701 adapters to one per Multi-Adapter Bridge 
boundary. 


2 


—_h 


— Can be combined with a maximum of one other IOA on an IOP. 
— IPX protocol is not supported. 


See “IOP rules: iSeries Integrated Server” on page 20 for further restrictions when the 
#5700/#5701 is controlled by PCI Integrated Netfinity or xSeries servers. 


| Soft rules: iSeries lIOA requirements 


| Using any information from this soft rule IOA requirements section requires configuration 
validation. Table 6 identifies the soft rule requirements for iSeries IOAs. 
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Table 6 Soft rules for |OAs 


a _ 


#2742 Two-Line WAN IOA 


#4745 PCI 2-line WAN IOA 


#9771 Base PCI Two-Line WAN with 
integrated modem ® 


#2793/#2794/#9793/#9794 PCI Dual WAN 
w/Modem IOA 


#2742 Two-Line WAN IOA 
#4745 PCI 2-line WAN IOA 


#9771 Base PCI Two-Line WAN with 
integrated modem ® 


#2793/#2794/#9793/#9794 PCI Dual WAN 
w/Modem IOA 


#2742 Two-Line WAN IOA 
#4745 PCI 2-line WAN IOA 


#9771 Base PCI Two-Line WAN with 
integrated modem ® 


#2793/#2794/#9793/#9794 PCI Dual WAN 
w/Modem IOA 

#2742 Two-Line WAN IOA 

#4745 PCI 2-line WAN IOA 


#9771 Base PCI Two-Line WAN with 
integrated modem ® 


#2793/#2794/#9793/#9794 PCI Dual WAN 
w/Modem IOA 


#2743 1 Gbps PCI Ethernet IOA/#2760 
PCI 1 Gbps Ethernet UTP Adapter ” 11) 18 


Performance 
(MB) (per factor (per 
port) port) 


| Synchronous PPP up to 64 Kbps | Synchronous PPP up to 64 Kbps up to 64 Kbps 


Synchronous PPP up to 2048 Kbps 1 —— 
SDLC up to 32 stations and line speed 

up to 64 Kbps 

SDLC up to 64 stations and line speed | 4 7 

up to 64 Kbps 

SDLC up to 254 stations and line 


Memory 


speed up to 64 Kbps '2 
SDLC up to 32 stations andline speed | 3 13 
up to 2048 Kbps ' 

SDLC up to 64 stations andline speed | 4 13 
up to 2048 Kbps ' 

SDLC up to 254 stations and line 7 13 
speed up to 2048 Kbps | 12 

Frame Relay line speed up to 11 7 
64 Kbps * 4 

Frame Relay line speed up to 64 Kbps | 17 7 
with IPX 3 4, 5 

Frame Relay line speed up to 11 13 
2048 Kbps |: 3 4 

X.25 up to 64 virtual circuits and line 11 7 
speed up to 64 Kbps 2 3 

X.25 up to 32 virtual circuits and line 15 
speed up to 640 Kbps !° 2: 3 

X.25 up to 64 virtual circuits and line 12 15 
speed up to 640 Kbps ! 2: 3 

X.25 up to 256 virtual circuits and line | 35 15 
speed up to 640 Kbps 1° 2: 3 


Frame Relay line speed up Mg 
2048 Kbps with IPX !» 3 


X.25 up to 32 virtual circuits and line 
speed up to 64 Kbps 2: 3 
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Capability Memory Performance 
(MB) (per factor (per 
port) port) 
e268 PCI Fibre Channel Tape Controller | Tape attached ——— 


#4723 PCI 10 Mbps Ethernet Adapter 


#4746 PCI Twinaxial IOA "1 Maximum addresses and sessions 9 — 


#4838 | #4838 PCI 100/10 Mbps Ethernet IOA? 100/10 | #4838 PCI 100/10 Mbps Ethernet IOA? Ethernet IOA 7 PPX : 


Heer Ct eel eatele PCI 155 Mbps ee to two emulated LANs © 
ATM IOA 7 


#2817 PCI 155 Mbps MMF ATMIOA ” 1° | 1025 up to 2064 NWI switched virtual 
circuits with one emulated LAN 


Note: The following notes refer to the superscript numbers in Table 6. 


1. One high-speed line is allowed per IOP. Consult “Configuration validation procedure for 
iSeries IOPs” on page 8 to determine if enough memory and performance capacity is 
available on the IOP to support more than one high-speed line. 


The following configurations are defined as high-speed lines: 


— Synchronous PPP above 64 Kbps to 2048 Kbps 
— SDLC above 64 Kbps to 2048 Kbps 

Frame Relay above 64 Kbps to 2048 Kbps 

— X.25 above 64 Kbps to 640 Kbps 


Line speeds greater than 64 Kbps have the following restrictions: 


— Electrical interfaces X.21, V.35, or EIA-449/V.36 must be used. 

20-ft. (6-meter) cables must be used for the X.21 and V.35 interfaces. 

“Looped” clocking is required on ElA/449/V.36 cables longer than 20-feet (6-meters). 
— “Looped” or “inverted” clocking may be required for line speeds faster than 512 Kbps. 


Note: The following protocols have limits as noted and are always considered 
low-speed lines: 


— Bisync limited to a maximum of 64 Kbps 
— Async limited to a maximum of 115.2 Kops 
— Async/PPP limited to a maximum of 230.4 Kbps 


When Async-PPP is used at speeds above 115.2 Kbps, a high-speed cable must be used. 


2. When using X.25 protocol, a maximum of 64 virtual circuits are allowed per IOA. Use 
“Configuration validation procedure for iSeries IOPs” on page 8 to determine that enough 
memory and performance capacity is available on the IOP to support a higher number of 
virtual circuits. 


3. Frame Relay and X.25 are not allowed on the same IOA, unless the information in 
“Configuration validation procedure for iSeries IOPs” on page 8 indicates that enough 
memory and performance capacity is available on the IOP to support both protocols on 
the IOP. 
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4. Frame Relay protocol has the following restrictions: 


— An EIA-232/V.24 connection is not supported. 

— The line speed must be 56 Kbps or greater. 

— One line of Frame Relay is allowed per IOA. Refer to “Configuration validation 
procedure for iSeries IOPs” on page 8 to determine if enough memory and 
performance capacity are available on the IOP to support more frame relay lines on 
both ports. 


5. An IPX maximum of 1400 routes and 1400 services is allowed per line. IPX is only 
supported at V5R1 and earlier and is not supported with V5R2. 


Note: If no IPX, the hard rules cover all requirements. 


6. The “emulated LAN” support for ATM adapters has the following restrictions: 


— Amaximum of two emulated LANs are supported per IOA. 
— When running two emulated LANs, the LANs must be of a different type, such as one 
token-ring and one Ethernet. 


7. Provide the best performance. We recommend that these IOAs have a dedicated IOP, 
regardless of protocol. 


8. The V.90 port of the #9771 supports Async, Async-PPP protocol, and Fax. Fax is 
supported at speeds up to 14.4 Kbps. 


9. Workstations attached to the #4746 PCI Twinaxial IOA are limited to a maximum of 40 
unique device addresses per IOA. The number of active workstation sessions is limited to 
120 per IOA. 


10.IPX is not supported on the #2817, #4815, #4816, and #4818 ATM IOAs or the 
#2743 1 Gbps PCI Ethernet |OA/#2760 PCI 1 Gbps Ethernet UTP Adapter or any adapter 
at V5R2. 


11.Use the hard rules values from “Hard rules: iSeries IOA capabilities” on page 10. 


12.When using the SDLC protocol, a maximum of 64 controllers per line is allowed, unless 
the conditions in the “Configuration validation procedure for iSeries IOPs” on page 8 
indicate that enough memory and performance capacity are available on this IOP to 
support more controllers. 


13.For best performance, spread high-speed IOAs, such as #2743, #2760, #2765, #2766, 


#2787, #5700, #5701, and #5704, across the system I/O buses, first by HSL loop, then by 
I/O tower, and then by Multi-Adapter Bridge. 
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PCI Integrated Netfinity Server and PCI Integrated xSeries Server features are considered 
special circumstance IOPs. Storage and performance capability calculations are not used 
with these Integrated Servers. 


The #2790/#2890 PCI Integrated Netfinity Server and the #2791/#2891 or #2799/#2899 PCI 
Integrated xSeries Server support (drive) the following IOAs only: 


#2743 1 Gbps PCI Ethernet IOA 

#2744 PCI 100 Mbps Token Ring IOA 
#2760 PCI 1 Gbps Ethernet UTP Adapter 
#4838 PCI 100/10 Mbps Ethernet IOA 


vvvy 
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The #4710/#4810 and #2792/#2892 PCI Integrated xSeries Servers support the following 
LAN IOAs in addition to its embedded 10/100 Mbps Ethernet controller: 


> #2744 PCI 100 Mbps Token Ring IOA 
> #5700 PCI 1 Gbps Ethernet IOA 
> #5701 PCI 1 Gbps Ethernet UTP IOA 


Note: Throughout this section, /ntegrated xSeries Server system units and expansion 
towers refers to these systems and PCI towers: Models 270, 800, 810, 820, 825, 830, 840, 
870, SB2, SB3, and 890, and #5075, #5078, #0578, #5074/#0574, #5088, #0588, 
#5094/#0694, #5095, #0595, #5294, #8079, #8093, #8094, #9079, and #9094. 


The #2890, #2891, #2892, #2899, and #4810 are customer-installable features. These 
adapters are supported in the Models 270, 800, and 810 system units, and in any Integrated 
xSeries Server I/O expansion tower attached to those system units. 


Note: An Integrated xSeries Server is not customer installable in a #5074/#0574, #5079, 
#5094/#0694, or #5294 Expansion Tower. In the case of an Integrated xSeries Server in a 
#5074/#0574, #5079, #5094/#0694, or #5294 Expansion Tower attached to a Model 810 
system unit, the Integrated xSeries Server feature code indicates customer installable. 
However, the feature can only be installed by qualified service personnel. 


The #2790, #2791, #2792, #2799, and #4710 are not customer-installable features. These 
adapters are supported in the Models 820, 825, 830, 840, 870, 890, SB2, and SB3 system 
units, and in any Integrated xSeries Server I/O expansion towers attached to those system 
units. 


In a #0588/#5088 Expansion Tower, the #2792/#2892 and #4710/#4810 are the only 
Integrated xSeries Server features allowed in slot C01. 


In Integrated xSeries Server system units and expansion towers, except for the 270, 800, and 
810 system units, the #2790, #2791, #2799, #2890, #2891, or #2899 occupies two full 
backplane slots. The third backplane slot is reduced to a “short” slot, which supports a “short” 
IOA only. 


In the Models 270, 800, and 810 system units, the #2890, #2891, or #2899 occupies one full 
backplane slot. The second backplane slot is reduced to a short slot that supports a short IOA 
only. 


In Integrated xSeries Server system units and expansion towers, except for the 270, 800, and 
810 system units, the #2792/#2892 and #4710/#4810 PCI Integrated xSeries Servers occupy 
two full backplane slots and do not reduce a third backplane slot to a short slot. 


In the Model 270, 800, and 810 system units, the #2892 and #4810 PCI Integrated xSeries 
Servers occupy one full backplane slot and do not reduce a second backplane slot to a short 
slot. 


If an Integrated xSeries Server is installed in slot CO1 of a #5095/#0595, the #9844 Base PCI 
IOP (or any other IOP in slot C01) must be moved from slot C01 and repositioned. Reposition 
the associated IOAs from slots C02, C03, and C04. 


PCI Card Placement Rules for the IBM eServer iSeries Server 21 


Guest partitions running Linux with direct attach I/O 


Starting with OS/400 V5R1, guest partitions running Linux can use |/O virtualized through 
OS/400. Card placement for virtual I/O follows standard placement rules. 


Note: Linux direct attach I/O is sometimes referred to as Linux native I/O. 


Linux partitions can also run certain I/O directly. Since Linux direct attach I/O does not use 
IOPs, an adjustment to the standard card placement is required. 


Mixing cards controlled by OS/400 and a Linux partition with direct attach I/O is allowed within 
the same Multi-Adapter Bridge Boundary. Mixing is not allowed in the first Multi-Adapter 
Bridge Boundary in Models 820, 825, 830 (#9074), 840 (#9079, #8079-001), 870, and 890 
(#9094, #8093). 


When regular OS/400 I/O is intermixed with Linux direct attach I/O on the same Multi-Adapter 
Bridge, a Linux direct attach feature that is currently allocated to a Linux partition is skipped 
over. It is not assigned to be controlled by an IOP. 


Note: Do not violate standard I/O configuration rules when regular OS/400 I/O is 
intermixed with Linux direct attach I/O on the same Multi-Adapter Bridge. Unpredictable 
results can occur. 


Standard IOP/IOA rules apply when a Linux direct attach IOA feature has not yet been 
allocated to a Linux partition. 


Card enclosure layout for Linux direct attach I/O 


The figure on page 6 illustrates the PCI slot locations and numbering on the backplanes of 
Models 270, 820, 830, and 840, and the PCI Expansion Towers and units for cards controlled 
by Linux via direct attach. 


The figure on page 7 illustrates the PCI slot locations and numbering on the backplanes of 
Models 800, 810, 825, 870, and 890, and the PCI-X Expansion Towers and units for cards 
controlled by Linux via direct attach. 
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The Linux features are: 


#0601 - Linux Direct Attach #2743 
#0602 - Linux Direct Attach #2760 
#0603 - Linux Direct Attach #2744 
#0604 - Linux Direct Attach #2763 
#0605 - Linux Direct Attach #4748 
#0606 - Linux Direct Attach #4778 
#0607 - Linux Direct Attach #4838 
#0608 - Linux Direct Attach #4745 
#0609 - Linux Direct Attach #2772 
#0610 - Linux Direct Attach #2773 
#0612 - Linux Direct Attach #2766 
#0613 - Linux Direct Attach #2742 
#0614 - Linux Direct Attach #2793 
#0615 - Linux Direct Attach #2794 
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#0616 - Linux Direct Attach #2805 
#0617 - Linux Direct Attach #2806 
#0618 - Linux Direct Attach #2757 
#0619 - Linux Direct Attach #2782 
#0620 - Linux Direct Attach #5700 
#0621 - Linux Direct Attach #5701 
#0623 - Linux Direct Attach #2849 
#0624 - Linux Direct Attach #5702 
#0626 - Linux Direct Attach #2787 
#0628 - Linux Direct Attach #5703 


The configuration rules for cards supported as Linux native I/O (Linux direct attach) include: 


> 


The #06xx features cannot be placed in the first Multi-Adapter Bridge in any system unit, 
except for Models 270, 800, and 810. 


In the Model 800 system unit, a maximum of one Linux Direct Attach LAN IOA is 
supported. It must be a #0602, #0603, #0620, #0621, or #0623. This adapter must be 
placed in slot C02 or C05 of the CEC. No other Linux direct attach adapters are supported 
in the Model 800 CEC. 


In the Model 810 system unit, a maximum of one Linux Direct Attach LAN IOA is 
supported. It must be an #0601, #0602, #0603, #0607, #0620, #0621, or #0623. This 
adapter must be placed in slot CO2 or C05 of the CEC. No other Linux direct attach 
adapters are supported in the Model 810 CEC. 


In the Model 270 system unit, a maximum of one Linux Direct Attach IOA is supported. It 
must be a #0601, #0602, #0603, #0607, #0608, #0609, #0610, #0612, #0613, #0614, 
#0615, #0616, #0617, #0618, #0620, #0621, #0623, or #0624. 


ALAN IOA must be placed in slot C02 or CO5. 


Only one #0601, #0602, #0620, or #0621 feature is allowed per Multi-Adapter Bridge. A 
#0601, #0602, #0620, or #0621 is not supported in the same Multi-Adapter Bridge with a 
#2743, #2760, #5700, or #5701 controlled by an IOP. 


One #0601, #0602, #0620, or #0621 is allowed per Multi-Adapter Bridge with a #2743, 
#2760, #5700, or #5701 controlled by a #2790, #2791, #2792, #2799, #2890, #2891, 
#2892, #2899, or #4710/#4810 Integrated Server. 


The #0601 or #602 must be placed in a 64-bit slot in Models 830 and 840, and in the 
#5074/#0574, #5075, #5078/#0578, #5079, and #8079 PCI Expansion Towers. 


The #0620 or #0621 should be placed in a 32-bit slot in Models 830 and 840, and in the 
#5074/#0574, #5075, #5078/#0578, #5079, and #8079 PCI Expansion Towers. 


An #0601, #0602, #0620, or #0621 feature must be placed in a 64-bit slot in Models 825, 
870, and 890, and in the #5094/#0694, #5095, #5088/#0588, #5294, and #9094. 


The preferred placement of a #0601/#0602 in the Model 820 system unit is in a 64-bit slot. 
It can be placed in a 32-bit slot. 


A maximum of two #0612s (any combination) are allowed per Multi-Adapter Bridge. 


Placement rules for Linux Direct Attach #0604, #0605, #0606, #0618, #0619, #0624, and 
#0628 internal disk unit controllers are: 


— The #0604, #0605, #0606, #0619, and #0628 are not supported in the Model 270. 
— The #0604, #0605, and #0606 are not supported in the Model 800. 
— The #0604, #0605, and #0606 are not supported in the Model 810. 
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The controller must not be placed after any IOP (including the Integrated Netfinity or 
Integrated xSeries Server) on a Multi-Adapter Bridge. “After’ means at a higher 
Multi-Adapter Bridge Bus Number. 


It is imperative that disk controllers #0604, #0605, #0606, #0618, #0619, and #0628 
have a lower Multi-Adapter Bridge Bus Number than any IOP on that Multi-Adapter 
Bridge. 


Note: The Multi-Adapter Bridge Number is not the Cxx slot designation. 


For the Model 820, a maximum of one is allowed in the system unit. It must be placed 
in slots C12, C11, C10, or CO9. The second disk unit controller is only allowed in the 
820 system unit when the system has repluggable SCSI cable retention tabs (blue in 
color). Repluggable cable retention tabs are included with all initial order V5R1 and 
later iSeries servers. A maximum of two of these disk unit controllers (non-Linux and 
Linux) is allowed: #0604, #0605, #0606, #0618, #0619, #0628, #2757, #2763, #2782, 
#4748, #4778, #5703, or #9767. 


For the Model 825, a maximum of two #0604, #0605, #0606, #0618, #0619, or #0628 
features is allowed in the system unit and must not be placed in slots C05, C06, or 
C07. A maximum of three, total, disk controllers (non-Linux and Linux) is allowed. 


For Models 830 and 840, a maximum of two #0605, #0606, #0618, #0619, or #0628 
features is allowed in the system unit, #9074, #9079, or bottom of the #8079. They 
must not be placed in slots C01, C02, C03, or C04. A maximum of three #0605, #0606, 
#2763, #4748/#9748, or #4778/#9778 internal disk unit controllers (non-Linux and 
Linux) is allowed. An #0605, #0606, #0618, or #0619 cannot control the internal 
removable media devices and first 15 disk units. 


For Models 870 and 890, a maximum of two #0605, #0606, #0618, #0619 features is 
allowed in the system unit and must not be placed in slots C01, C02, C03, or C04. A 
maximum of three, total, disk controllers (non-Linux and Linux) is allowed. 


For the #5075 and #5095 PCI-X Expansion Towers, one #0604, #0605, #0606, #0618, 
or #0619 feature is allowed in slot CO6, C07, or C08. 


For the #0574/#5074 PCI Expansion Tower, three #0605, #0606, or #0618 features are 
allowed. A maximum of three #0605, #0606, #0618, #2757, #4748, or #4778 internal 
disk unit controllers (non-Linux and Linux) is allowed. An #0605 or #0606 can be 
placed in any long slot that allows a Linux direct attach I/O card. The internal disk 
controller that controls the removable media bays and the first 15 disk units must be 
placed in slot C02, C03, or C04. 


The #5094 PCI Expansion Tower offers additional LPAR configuration flexibility by 
providing up to nine Linux-controlled disk controllers. Up to eight Linux-controlled disk 
controllers can be used in a #9094 PCI-X Expansion Tower. The #5294 1.8 M I/O 
Tower is similarly enhanced with a maximum of 18 Linux-controlled disk controllers. 
The #8094 Optional Base 1.8 M Tower is similarly enhanced with a maximum of 17 
Linux-controlled disk controllers. 


For the #0578/#5078 PCI Expansion Unit or #0588/#5088 PCI-X Expansion Unit, no 
disk controllers are allowed. Disk unit bays are not allowed in an #0578/#5078 or 
#0588/#5088. 


The #0604, #0605, #0606, #0618, #0619, and #0628 features support hardware RAID, 
but do not support hardware compression. Hardware RAID requires Linux driver 1.17.x 
or greater. 
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PCI configuration validation example 


Follow the example in this section to understand better the configuration validation procedure 
and the use of hard and soft rules for PCI configurations. 


Example: Model 270 


The customer requests a Model 270 with the following capabilities: 
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RAID-5 disk protection (support for six drives in the base) 
Electronic Customer Support (ECS) 

Attachment to a 100 Mbps Ethernet 

Twinaxial console 


To provide these capabilities, the following features are required: 
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Embedded IOP 

#2763 PCI RAID Disk Unit Controller (provides RAID-5 disk protection) 

#2842 PCI IOP 

#4745 PCI 2-line WAN IOA (provides ECS attachment) 

#4746 PCI Twinaxial IOA (provides twinaxial console) 

#4838 PCI 100/10 Mbps Ethernet IOA (provides attachment to 100 Mbps Ethernet) 
#9771 Base PCI Two-Line WAN with integrated modem 


After the customer identifies the IOPs and IOAs, validate the configuration by following the 
procedure in “Generating a valid configuration” on page 8. 


The embedded MFIOP is examined first. The following process occurs: 


1. 
2. 


Identify the IOP being considered (the embedded MFIOP is to be used). 


Determine the capacity values for the selected IOP using the IOP capacity table. See 
Table 3 on page 9. Enter the values from the IOP capacity table onto line 6 of the 
Configuration Validation Form. 


. The embedded MFIOP has a memory value of 100 and a capacity value of 100. Enter 


those values on line 6. 


. Identify the IOAs to be controlled by the selected IOP. 


There is a soft rule that specifies placing the #4838 PCI 100/10 Mbps Ethernet IOA ona 
separate IOP for optimum performance. Therefore, the #9771, #4745, #4746, and #4748 
are controlled by the embedded MFIOP. 


. Determine the capacity requirements of the selected IOAs by using the hard rules 


requirements for IOAs. See Table 4 on page 10. Enter the values from the IOP capacity 
table into lines 1 through 4 of the Configuration Validation Form (one IOA per line). 
Remember that an IOP supports a maximum of four IOAs. 


The appropriate values are entered on lines 1 through 4 of Table 7. The slots that the 
cards occupy are also entered. 


. Review the soft rule requirements for IOAs (Table 6 on page 18). If any of the restrictions 


described apply to the selected IOAs, use the values from the table to replace the values 
in the Configuration Validation Form. When determining the values to use, be sure to 
account for both lines if you select the #4745 PCI 2-line WAN IOA and #9771 Base PCI 
Two-Line WAN with integrated modem. 


Since ECS is the only protocol used on the #4745 PCI 2-line WAN IOA, none of the soft 
rules apply. There is no need to account for the second line on the #4745 since it is not 
used. 
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7. 
8. 


Add the IOA values in each column. Place the totals on line 5. 
Compare the totals on line 5 with the IOP Capability on line 6. 


All the numbers on line 5 are less than or equal to the corresponding values on line 6. 
Therefore, the configuration is valid. 


Table 7 Configuration example 


Toner [Rem ar 
IOA #1 #2763 PCI RAID Disk Unit Controller (slot C01) 


2 IOA #2 #9771 Base PCI Two-Line WAN with integrated 15 14 
modem (slot C07) 


IOA #3. #4746 PCI Twinaxial IOA (slot C06) 
IOA #4. #4745 PCI 2-line WAN IOA (slot C05) 


Ee = IOP Capability | Embedded MFIOP 


Follow these steps to check the #2842 PCI IOP and its associated IOAs: 


1. 
2. 


Identify the IOP to consider. The #2842 PCI IOP is to be used. 


Use the IOP capacity table to determine the capacity values for the selected IOP. See 
Table 3 on page 9. Enter the values on line 6 of the Configuration Validation Form. 


The #2842 PCI IOP has a memory value of 100 and a capacity value of 100. Enter those 
values on line 6. 


. Identify the IOAs to be controlled by the selected IOP. The #4838 PCI 100/10 Mbps 


Ethernet IOA is to be controlled by the #2842 PCI IOP. 


. Use the hard rules for IOAs to determine the capacity requirements of the selected IOAs. 


See Table 4 on page 10. Enter the values onto lines 1 through 4 of the form (one IOA per 
line). Remember that an IOP supports a maximum of four IOAs. 


The appropriate values are entered on lines 1 through 4. See Table 8. The slots that the 
cards occupy are also entered. 


. Review the soft rules for IOAs. See Table 6 on page 18. If any of the restrictions described 


apply to the selected IOAs, use the values from the table to replace the values in the 
Configuration Validation Form. 


There are no soft rules that apply other than placing the #4838 PCI 100/10 Mbps Ethernet 
IOA on a separate IOP for optimum performance. This rule has been met. 


6. Add the IOA values in each column. Place the totals on line 5. 


7. 


Compare the totals on line 5 with the IOP Capability on line 6. 


All the numbers on line 5 are less than or equal to the corresponding values on line 6. 
Therefore, the configuration is valid. 
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Table 8 Configuration example 


[tines [tem idm [Prac 


IOA #1 #4838 PCI 100/10 Mbps Ethernet IOA (slot 
C03) 


fe | IOP Capability #2842 PCI IOP (slot C04) 


This configuration leaves slot CO2 empty. Based on the soft rules, slot C02 is not used unless 
something less than optimum performance is acceptable for the #4838 PCI 100/10 Mbps 
Ethernet IOA. 


PCI Card Placement Rules for the IBM eServer iSeries Server 27 


28 PCI Card Placement Rules for the iSeries Server 


Notices 


This information was developed for products and services offered in the U.S.A. 


IBM may not offer the products, services, or features discussed in this document in other countries. Consult 
your local IBM representative for information on the products and services currently available in your area. 
Any reference to an IBM product, program, or service is not intended to state or imply that only that IBM 
product, program, or service may be used. Any functionally equivalent product, program, or service that does 
not infringe any IBM intellectual property right may be used instead. However, it is the user's responsibility to 
evaluate and verify the operation of any non-IBM product, program, or service. 


IBM may have patents or pending patent applications covering subject matter described in this document. The 
furnishing of this document does not give you any license to these patents. You can send license inquiries, in 
writing, to: 

IBM Director of Licensing, IBM Corporation, North Castle Drive Armonk, NY 10504-1785 U.S.A. 


The following paragraph does not apply to the United Kingdom or any other country where such 
provisions are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION 
PROVIDES THIS PUBLICATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR 
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of 
express or implied warranties in certain transactions, therefore, this statement may not apply to you. 


This information could include technical inaccuracies or typographical errors. Changes are periodically made 
to the information herein; these changes will be incorporated in new editions of the publication. IBM may make 
improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time 
without notice. 


Any references in this information to non-IBM Web sites are provided for convenience only and do not in any 
manner serve as an endorsement of those Web sites. The materials at those Web sites are not part of the 
materials for this IBM product and use of those Web sites is at your own risk. 


IBM may use or distribute any of the information you supply in any way it believes appropriate without 
incurring any obligation to you. 


Information concerning non-IBM products was obtained from the suppliers of those products, their published 
announcements or other publicly available sources. IBM has not tested those products and cannot confirm the 
accuracy of performance, compatibility or any other claims related to non-IBM products. Questions on the 
capabilities of non-IBM products should be addressed to the suppliers of those products. 


This information contains examples of data and reports used in daily business operations. To illustrate them 
as completely as possible, the examples include the names of individuals, companies, brands, and products. 
All of these names are fictitious and any similarity to the names and addresses used by an actual business 
enterprise is entirely coincidental. 


COPYRIGHT LICENSE: 

This information contains sample application programs in source language, which illustrates programming 
techniques on various operating platforms. You may copy, modify, and distribute these sample programs in 
any form without payment to IBM, for the purposes of developing, using, marketing or distributing application 
programs conforming to the application programming interface for the operating platform for which the sample 
programs are written. These examples have not been thoroughly tested under all conditions. IBM, therefore, 
cannot guarantee or imply reliability, serviceability, or function of these programs. You may copy, modify, and 
distribute these sample programs in any form without payment to IBM for the purposes of developing, using, 
marketing, or distributing application programs conforming to IBM's application programming interfaces. 
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end us your comments in one of the following ways: 
Use the online Contact us review redbook form found at: 
ibm.com/redbooks 

> Send your comments in an Internet note to: 
redbook@us.ibm.com 

> Mail your comments to: 
IBM Corporation, International Technical Support Organization 
Dept. JLU Building 107-2 
3605 Highway 52N 
Rochester, Minnesota 55901-7829 U.S.A. 
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